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Background:  The  effect  of  hydroxyapatite  (HA)  coating  on  the  ﬁxation  of  a cementless  femoral  stem  is
discussed,  in  particular  in  cases  of  primary  ﬁxation  with  geometrically  stable  components.  Therefore,
we  performed  a  comparative  retrospective  study  of  a series  of  Alloclassic-SLTM stems  to:  1) present  the
long-term  results  and  2)  evaluate  the  contribution,  if  any,  of proximal  HA  coating.
Hypotheses: Long-term  cementless  press-ﬁt  (“ﬂat  wedge-shaped”)  ﬁxation  is  reliable  and HA coating  only
improves  the  radiological  results  of  the  proximal  bone-prosthesis  interface.
Materials and  Methods:  One  hundred  and  ninety-eight  Alloclassic  total  hip  arthroplasties  were  performed
in  179  patients,  mean  age  66  years  old  (22–85),  including  105 with  proximal  HA  coating  and  93  with  the
original  grit-blast  coating.  One  hundred  and  ninety-three  hips  were  analyzed  after  a  mean  follow-up  of
9.8 years  (1–24 years).
Results:  Results  were  excellent  or good  in  184  hips  (95%)  with  no signiﬁcant  difference  between  the
2  groups  (Merle  d’Aubigné  ≥ 16  for 89/92  (98%)  without  HA  compared  to 95/101  (94%)  with  HA  P =  0.59).
Radiographic  signs  of  stable  osseointegration  were  observed  in  173 hips  (90%  of  the  cases).  HA  coating
signiﬁcantly  improved  the  radiographic  results  of  the  proximal  bone-implant  interface:  (42/92  (46%)  of
the stems  without  HA had  proximal  radiolucencies  in zones  1  and  7 compared  to  4/101  (4%) with HA
(P  =  0.0001)).  Polyethylene  wear  >  0.1  mm/year  was  observed  in 6 hips  (3%) including  1/101  (1%)  in the
group  with  HA  versus  5/92 (5.4%)  without  HA (P = 0.17).  One  intra-operative  femoral  fracture  occurred  and
there  were  9 dislocations  in the  ﬁrst 3  postoperative  months  (4.5%).  The  main  cause  of revision  surgery
was  recurrent  dislocation  (11/17  cases).  The  “revision  per-100  observed-femoral  component  years”  was
0.10 in  both  groups  and  survival  for aseptic  loosening  of  the stem  was  100%  (95%  CI  =  73.2% to  100%)  at
20  years.
Conclusion:  This study  shows  that secondary  ﬁxation  by  osseointegration  of  a straight  standard  grit-
blasted  titanium  alloy  non-anatomical  implant  is reliable.  Possible  proximal  ﬁbrous  encapsulation,  which
is reduced  by  HA  coating,  but especially  conventional  polyethylene  wear,  were  the  main  limitations  of
this  system.
Level of evidence:  III retrospective  case-control  study.. Introduction
Fixation of stems during total hip arthroplasty (THA) is still
 subject of debate. Sir John Charnley introduced cement ﬁxa-
ion in the 1960’s [1]. Since then, more active, younger patients
ith longer life expectancy have increased the rate of long-term
∗ Tel.: +33 1 69 10 30 59; fax: +33 1 69 10 30 20.
E-mail address: c.delaunay@clinique-yvette.com
http://dx.doi.org/10.1016/j.otsr.2014.07.010
877-0568/© 2014 Elsevier Masson SAS. All rights reserved.© 2014  Elsevier  Masson  SAS.  All  rights  reserved.
implant loosening. The Swedish registry reports 19 year survival of
mainly cemented arthroplasties ranging from 93% in patients over
75 years old to 61% in those under 50 [2]. This has renewed inter-
est in developing femoral components with “biological” ﬁxation,
although there is still no consensus for the design. Schematically,
the choice is based on three alternative principles:• material: chrome-cobalt or titanium alloys;
• the principle of primary femoral ﬁxation by adapting the bone
to the prosthesis (straight, or “European taper”), or adapting the
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prosthesis to the bone (so-called “anatomic” or “personalized”
components);
secondary ﬁxation, either by limiting bone growth in certain spe-
ciﬁc proximal areas, or promoting bone growth over the largest
surface possible for completely microporous implants.
Critics of cementless stems report anomalies in the transmission
f stresses to femoral bone with clinical results including thigh-
ain and radiological signs of proximalbone loss (osteopenia, stress
hielding).
Since the end of the 1980’s, the addition of a hydroxyapatite (HA)
oating has become a “third approach” with its own speciﬁcity and
as been used for numerous femoral components, entirely (Corail,
urlong, etc. . .)  or proximally (ABG, Omniﬁt, etc.  . .), despite the
isk of migration towards the bearing, which could increase wear
hen polyethylene (PE) is used [3,4]. Until now, comparative stud-
es of identical stems with or without HA coating have consistently
oncluded that HA was not useful [5,6].
The intermediate term results of our studies with the
lloclassic-SLTM (Zimmer, Winterthur, CH) grit-blasted titanium
lloy stem have been excellent [7–10], but to our knowledge, there
re no studies comparing the effects of adding HA coating to this
traight stem with metaphyseal-diaphyseal ﬁxation. The goals of
his study were:
to update the long-term results of the Alloclassic-SL stem;
to evaluate the effect of proximal HA coating.
Our hypothesis was that long-term cementless press-ﬁt (“ﬂat
edge-shaped”) ﬁxation is reliable and that HA coating only
mproves the radiological results of the proximal bone-prosthesis
nterface.
. Materials and methods
.1. Materials
In 1972, Karl Zweymüller and Manfred Semlitsch developed the
lloclassic-SLTM system (“StufenLos” = “StepLess” = progressive), a
itanium alloy straight femoral stem with press-ﬁt primary ﬁxa-
ion with a forged titanium alloy Protasul-100TM(Ti6Al7Nb) where
iobium replaced vanadium [11]. This 130◦ varus stem (Fig. 1a)
s conic and “ﬂat wedge-shaped” without a collar so that it does
ot press on the femoral neck. Its ﬂared proximal frontal sec-
ion and the rectangular section provide press-ﬁt anchoring of the
etaphyseal-diaphyseal cortex by the four angles. The mean (Ra)
nd maximum (Rz) surface porosity of approximately 3–5 microns
nd 20–30 microns respectively are obtained by grit-blasting.
n this same surface, an optional 50 ± 10 micron HA coating
sprovitTM (Eurocoating, Cire-Pergine, Italy) has been applied to
he upper half of the implant by plasma burner (Fig. 1b). This stem
as been used in our institution since May  1988 and its HA version
ince 1991.
.2. Patients
From June 1988 to the end of December 2000, 332 primary
ementless AlloclassicTM (SL stem and CSF threaded cup, Zimmer,
interthur, CH) THA were performed by a single surgeon (CD).
fter excluding a 32 mm head and 133 MetasulTM heads, the study
ohort included 198 AlloclassicTM 28 mm head alumina-PE bearing
HA in 179 patients (19 bilateral THA, 9.8%). This included 90 men
nd 89 women, mean age 66 years old (22–85 years old), mean
eight 73 kgs (46–117 kgs) and mean height 165 cms  (145–184).
wenty-one percent of patients had a body mass index (BMI) > 30.Fig. 1. Alloclassic-SLTM stem: a: standard version; b: with hydroxyapatite coating.
The etiology of hip disease was: primary osteoarthritis of the
hip in 119 cases (60%), dysplasia in 30 cases, 22 cases of rapidly
destructive osteoarthritis of the hip, 21 necroses of the femoral
head, 5 post-traumatic osteoarthritis of the hip (from necrosis, non
union or malunion of the neck of the femur) and one rheuma-
toid arthritis. Eleven hips (5.5%) had already been operated on:
4 osteotomies, 4 core decompression of the femoral head, 2 hip
shelf and one femoral resurfacing.
Patients were not randomized and ninety-three (47%) of the
198 stems were simply grit-blasted while 115 (53%) were coated
with HA on the proximal half of the grit-blasted surface. The lat-
ter was indicated when femoral bone stock was limited, thus more
frequently in women  and elderly patients. As a result the two  popu-
lations differed with more women  (P = 0.006) and older patients
(P = 0.0013) in the HA group (Table 1). The 28 mm heads were
BioloxTM alumina ceramic (CeramTech, Plochingen, Germany) with
a conventional polyethylene liner (ChirulenTM, Meditech, Vreden,
Germany).
All interventions were performed under horizontal laminar ﬂow
by posterolateral approach. Prophylactic antibiotics were admin-
istered for 24 to 48 hours. Low molecular weight heparin was
administered to prevent thromboembolic events and compres-
sion stockings were worn for 4–6 weeks. Walking with 2 crutches
was allowed immediately with no particular advice concerning
weight-bearing. Finally, since 1990, the development of hetero-
topic ossiﬁcations was prevented by systematic administration of
non-steroid anti-inﬂammatories.
2.3. Evaluation method and results
Patients were ﬁrst seen between the 4th and 8th postoperative
week and prospectively invited for regular follow-up visits at one
year, and every 2 years thereafter. Clinical evaluation was  based
on the Merle d’Aubigné score (PMA) [12]. At each consultation,
AP and lateral X-rays of the hip were obtained. The bone-implant
interfaces were analyzed in relation to the 7 Gruen zones on the
AP plane[13]. Signs of femoral osseointegration were determined
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Table  1
Demographic comparison of 198 alumina-polyethylene bearing THA according to coating of the femoral stem (pure grit-blasted tinatium ± HA coating on the proximal half).
Total Stem w/o  HA Stem with HA P value
Patients 179 87a 98a
Hips 198 93 105
Gender ratio W/M  97/101 34/59 63/42 0.006
Age  (range) 66 (22–85) 63.7 (32–84) 67.8 (22–85)
>  65 years 108 (56%) 39 (42%) 69 (66%) 0.0013
Weight (kgs)/Height (cm) 73/165 74/165 72/164
%  BMI  > 30 21 27 17 0.216
Lost  to follow-up < 1 yr 5 (2.5%) 1 4 0.44
HA: hydroxyapatite; BMI: body mass index.
B
n thes
a
f
t
a
e
p
c
b
o
p
e
c
h
s
t
(
i
i
i
t
(
F
a
aold characters for P value indicate signiﬁcant difference.
a 6 patients had one side HA stem and on the contralateral side non-HA stem, the
ccording to Engh and Massin criteria [14]. Subsidence of the
emoral stem was evaluated by measuring and comparing the dis-
ance between the tip of the trochanteric wing of the prosthesis
nd the greater trochanter. The stem was considered to have loos-
ned when variations of more than 2 mm  were observed after
ostoperative year 2. The extent of heterotopic ossiﬁcations were
lassiﬁed according to Brooker et al. [15]. Liner wear was evaluated
y subtracting the PE thickness in a weight-bearing zone measured
n the ﬁrst postoperative radiograph of the hip in the standing
osition and the last available control radiograph corrected for
nlargement determined in relation to the diameter of the head
omponent and taking into account the original clearance of the
ead-liner of 0.2 mm.  Because of the lack of precision of these mea-
urements, we only included cases of annual linear wear of more
han 0.1 mm/year.
Five patients were lost to follow-up during postoperative year 1
including 2 due to early mortality). The results of the 32 other hips
n 28 patients who died during this study (or a total of 30 deaths
dentiﬁed in the initial cohort of 184 patients (16%)) were taken
nto account. Finally, 193 AlloclassicTM THA (or 97.5% of the ini-
ial cohort) were evaluated after a mean follow-up of 9.8 years
1–24 years).
ig. 2. Straight AlloclassicTM THA (SL stem without hydroxyapatite coating – CSF threaded
fter  removal of ﬁxation hardware: a: immediate postoperative control; b: radiographic r
ge  of 80 years old and 5 months. Note that the 28 mm alumina head penetrated into polye 6 patients belong to both groups.
2.4. Statistical methods
Statistical analysis of the results for qualitative variables was
based on the Chi2 test corrected for continuity. P < 0.05 was consid-
ered to be signiﬁcant. Survival analysis was  performed according to
Dobbs actuarial analysis by calculating conﬁdence intervals of 95%
according to Wilson’s quadratic method.
3. Results
3.1. Radiographic and clinical results
The mean global PMA  score increased from a preoperative score
of 10.1 (1–15) to 16.3 (12–18) at the ﬁnal follow-up. According to
PMA  score, results were excellent or good in 184 hips (95%), with
118 hips that were « forgotten » (61%), while there was  no pain in
151 hips (78%) and only 2 hips were scored < 5. It should be noted
that six painful hips initially rated 4 were observed from the cohort
of 8 stems that subsided during postoperative year 1.
Early radiological results showed: varus implantation in
43 cases (22%), with no signiﬁcant difference between the 2 groups
(P = 0.73) and especially no negative clinical consequences (thigh
 cup) in a 57-year-old female patient for nonunion of a fracture of the femoral neck
esults after 23 years and 3 months of follow-up with excellent clinical results at the
ethylene but without osteolysis suggesting well tolerated wear.
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Table  2
Comparison of available results of 193 arthroplasties according to femoral stem coating.
Total Stem w/o HA Stem with HA P value
Available results 193 92 101
Mean  follow-up/years (range) 9.8
(1–24)
10.1
(1–24)
9.7
(1–22)
PMA  ≥ 16 184 (95%) 89 (98%) 95 (94%) 0.59
Pain  at 6 150 (78%) 79 (87%) 71 (67%) 0.015
Varus  implantation 43 (22.3%) 22 (24%) 21 (21%) 0.73
Subsidence 41 (21,2%) 24 (26%) 17 (16,8%) 0.16
Proximal radiolucencies 46 (24%) 42 (46%) 4 (4%) 0.0001
Complete in Zones 1&7 10 (5.2%) 9 1
Proximal osteopenia 17 (9%) 14 (15%) 3 (3%) 0.004
Stress  shielding 3 (1.5%) 2 1
Wear  > 1 mm 6 (3.1%) 5 (5.4%) 1 (1%) 0.17
Additional surgery for dislocation 11 (5.7%) 7 (7.6%) 4 (3.9) 0.68
Revision index for 100 observed stem component years 0.106 0.107 0.103 NS
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Table 3
Complications and consequences (n = 198 arthroplasties).
Complications Number of cases Consequences
Early mortality 2
Phlebitis/pulmonary
embolism
4/2 1 death at day 5
Superﬁcial infection 6 Treatment of the incision
Deep infection 4 Revision ± complete
Vascular complication 1 thrombotic bypass Sciatic nerve palsy
Table 4
Revision surgery, causes and treatments (n = 198 arthroplasties).
Causes of revision surgery n of hips Treatments
Recurrent dislocation > 1 year 7 6 elevated liners/1 retentive cup
Recurrent dislocation < 3 months 4 Repositioning/implant exchange
(stem and/or cup)
PE wear ± osteolysis 2 Liner exchange ± graft
Deep infection 2 One-stage revision of both
components and one-stage partial
revision (stem retained)
Periprosthetic fracture 1 Locked stem + internal ﬁxation
Shortening 1 Extra long headA: hydroxyapatite; PMA: Merle d’Aubigné score.
old characters for P value indicate signiﬁcant difference.
ain); length discrepancies > 1 cm in 11 hips (5.7%, with 8 leg
engthenings and 3 shortenings) as well as the development of
ubsidence > 2 mm in 8 stems (4%, including in 2 cases > 5 mm)
ll within the ﬁrst two postoperative years. In the last avail-
ble radiograph signs, of successful osseointegration were seen
ith “spotwelds”or periprostheticendosteal bone formations in
47 cases (76%) and atrophy of the femoral calcar (zone 7) in
73 cases (90%, Fig. 2). Osteopenia of the proximal femur was  iden-
iﬁed in 17 cases (9%) and complete proximal radiolucencies in
ones 1 and 7 in 10 cases (5%). Distal cortical thickening (zones 2–6)
as identiﬁed in 80 cases (41%) and femoral osteolysis in 3 cases
1.6%). Finally, annual wear above the threshold of 0.1 mm/year was
dentiﬁed in 6 hips (3%).
Table 2 summarizes all demographic data and results in relation
o the presence of proximal HA coating. The HA-coated stems were
ore painful (P = 0.015) and did not resist axial subsidence (P = 0.17)
etter than standard stems. On the other hand, the reduction of
eactive lines in Gruen zones 1 and 7 from 46% in standard stems
o 4% in HA-coated stems (P = 0.0001) as well as the reduction in
adiographic features suggesting proximal osteopenia (P = 0.0039)
ue to the reduction of stresses were signiﬁcant. Finally, there was
o negative effect on the occurrence of wear (> 1 mm)  in PE lin-
rs suggesting possible migration of HA particles at the bearing
urfaces. The heterogeneous groups and the lack of randomization
ake it impossible to draw ﬁrm conclusions on the other factors
tudied.
.2. Complications and revision surgery
During surgery, there were 4 femoral fractures (2%): 2 of the
reater trochanter, 1 of the diaphyseal femur which was stabilized
ith cerclage wires with good results despite 8 mm subsidence, and
 fracture of the calcar treated by single cerclage with no clinical
onsequences. Postoperative complications are set out in Table 3.
here were 9 early dislocations within the ﬁrst 3 postoperative
onths (4.5%) and 13 late dislocations (6.6%), including 5 after the
econd postoperative year.
In the 198 THA, revision surgery of both components was nec-
ssary in 17 cases (excluding orthopedic reduction of dislocation
nd treatment of superﬁcial infections). Table 4 presents the causes
f revision surgery and the treatment; this was mainly recurrentTHA: total hip arthroplasty; PE: polyethylene.
dislocation in 11 cases (65% of revisions): 4 of the grit-blasted
stems, 7 of HA stems, with no signiﬁcant difference between the
two (P = 0.68). It should be noted that there were no implant or
alumina ceramic head fractures.
If only the femoral components are considered in these 198 THA,
to our knowledge, 2 Alloclassic-SL stems were removed in 24 years:
1 for early infection (revision with a new SL) in the group without
HA and 1 for periprosthetic fracture in the group with HA in an 81-
year old female patient, 12.8 years after the initial THA. After a mean
follow-up of 9.8 years, the “revision per 100 observed-femoral com-
ponent years” was 0.10 (identical in both groups). The probability
of survival at 15 years for the event “revision of the femoral stem
for any reason” was 98.1% (CI 88.5–99.7%). The progression of sur-
vival is set out in Table 5. Finally, to date, none of the Alloclassic-SL
stems have been diagnosed as loosened for a survival of 100% (CI
95%: 72.2 to 100%.) at 20 years for the event «aseptic loosening».
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Table  5
Progression of survival of the Alloclassic-SL femoral stem for the event « revision for
any reason » (2 stems).
Follow-up/years Survival (%) « At risk» THA 95% CI
5 years 99.5 149 96.6–99.9
10  years 99.5 94 95.1–99.9
15  years 98.1 42 88.5–99.7
20  years 98.1a 10 69.6–99.9
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La A 20 years follow-up the number of “at risk” prostheses was  too low for a reliable
urvival rate.
. Discussion
Our hypothesis was conﬁrmed clinically because results were
xcellent or good in 184 hips (95%) with no signiﬁcant difference
etween the 2 groups. On the other hand, while there were radio-
raphic signs of stable osseointegration in 173 hips (90% of cases),
nd HA coating signiﬁcantly improved the radiographic results of
he proximal bone-prosthesis interface (P = 0.0001). On the other
and, HA coating did not affect the pain score because 71/101 (67%)
f HA stems had a PMA  score of 6 compared to 79/92 (87%) without
A (P = 0.015).
This study had limitations:
excluding mortality (16 hips), 37 THA were lost before 5 years of
follow-up or 18% of the initial cohort, although none of them pre-
sented with radiological or clinical anomalies suggesting a poor
prognosis at the last available review;
the groups were not randomized, resulting in a recruitment bias
in the HA group including 69 hips (66%) in patients older than 65.
It was not possible to randomize the groups (with HA compared
o without HA) because the HA version became available well after
ur prospective SL stem study had begun. On the other hand, this
eries reports the entire experience of a surgeon who did not design
he femoral Alloclassic-SLTM system including his learning curve.
ementless ﬁxation of this straight stem was shown to be reli-
ble with 78% of painless hips and only 2 with a Merle d’Aubigné
core < 5. The correlation between pain and subsidence was con-
rmed (6 painful hips for 8 stems) but all of them had stabilized
ithin 3 years. The fact that minimal subsidence can occur within
he ﬁrst postoperative months, it is not surprising in a collarless
ress-ﬁt stem based on (“ﬂat wedge-shaped”) ﬁxation.
We  based evaluation of radiological osseointegration of the con-
entional Alloclassic-SL stem on the following signs described by
ngh et al. [14]: major criteria included atrophy of the femoral
alcar as a sign of internal proximal unloading, which is volun-
ary because it is conceptual, and the presence of “spot welds”
r periprosthetic endosteal bone formations at any level because
icroporosity involves the entire surface of the implant. Clear areas
ordered by reactive and radiolucent lines (RLL) were observed
able 6
ong-term survival of traditional cementless femoral stems for the event« revision for any
Authors (countries)/Ca Implant (manufacturer) 
Vidalain [25] (F)/C Corail HATM (DePuy) 
McLaughlin et Lee [26] (USA)/C TaperlocTM (Biomet) 
Lombardi et al. [27] (USA)/C Mallory-HeadTM (Biomet) 
Belmont et al. [28] (USA)/C AMLTM (DePuy) 
Capello  et al. [29] (USA)/C Omniﬁt HATM (Osteonics) 
Grant  et Nordsletten [30] (Norway) Lord madréporiqueTM (BG)
Rajaratnam et al. [31] (UK) Furlong HATM (JRI) 
Baker  et al. [32] (UK) ABG I HATM (Stryker) 
Bidar  et al. [33] (F)/C ABG I HATM (Stryker) 
Grübl et al. [34] (Austria)/C Alloclassic-SLTM (Zimmer) 
Current series (F) Alloclassic-SLTM (Zimmer) 
a C: series by designers.Fig. 3. Survival curves of the Allocllassic-SL stem for the event « revision for any
reason»  (n = 198).
throughout Gruen zones 1 and 7 in 10 cases (5.2%) extending to
zones 2 and 6 in 5 cases (2.6%, Table 2). This remodeling takes the
form of unwanted proximal ﬁbrous encapsulations, future recepta-
cles and sources of dissemination of debris from PE wear according
to the theory of an enlarged “effective joint space” [16]. The addition
of proximal HA coating signiﬁcantly reduced the radiographic fre-
quency of these proximal spaces (P = 0.0001). Finally, radiographic
features suggesting clear proximal osteopenia or “stress shielding”
was only observed in 3 hips (1.5%). Studies by dual energy X-ray
absormetry (DEXA) of the Alloclassic-SL femoral component with-
out HA coating clearly show that bone stock is maintained and
intact over time [17–19].
The probability of survival of the Charnley-type low friction
prosthesis varies from 92 to 89% after 10–15 years of follow-up and
89 to 82% after 15–20 years [20]. In a French series by Mesnil et al.
[21], survival was  89.4% at 10 years. In the current study, survival
of the AlloclassicTM THA for the event “revision surgery for any
reason” at 15 years was 84.7% (11/17 revisions for recurrent dislo-
cation) and 88.3% with the same implants in the series by Pospischill
and Knahr [22]. On the other hand, there were no cases of aseptic
femoral loosening in either of these studies while aseptic loosening
is the primary cause of THA revision [2,23]. If the femoral compo-
nent is considered alone, 15-year survival of the Alloclassic-SLTM
stem for the event « revision for any reason» was 98.1% in our study
(Fig. 3). For the same exclusion, criteria in the series of 240 third
generation cemented Charnley stems, Bjorgul et al. [24] reported
survival of only 83.6% at 14 years, which is markedly less than the
reported rate with this “gold standard” stem. Table 6 reports sur-
vival of other existing conventional cementless femoral stems of
the same generation as the Alloclassic-SLTM, most of which are still
being used [25–34] and regularly show survival rates above 95%
after 15 years.
 reason».
n hips (at ﬁrst) Survival @ follow-up
347 (1986) 96.3% @ 23years
145 (1983) 87% @ 22years
2000 (1984) 95.5% @ 20years
223 (1982) 97.8% @ 20years
436 (1988) 95.3% @ 18years
116 (1981) 98% @ 17.5years
331 (1986) 97.4% @ 17years
69 (1990) 98.6% @ 15years
111 (1990) 94.3%@ 13years
208 (1986) 98% @ 15years
198 (1988) 98.1% @ 15years
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In this study, with 198, 28 mm heads with conventional alu-
ina ceramic-PE bearings, and despite a minimum thickness of
.5 mm of PE, global wear > 1 mm was already observed in 6 cases
3%) after a mean follow-up of 9.8 years. In patients under 65 years
ld, the same bearing on the same Alloclassic-SLTM stem resulted in
lobal wear of conventional PE of 1–2 mm in 9.6% of the cases after a
ean follow-up of 8.2 years [10]. On the other hand, in a multicen-
er cohort of active patients under 50, the Alloclassic-SLTM stem
ith a Metasul-28 mm head did not show any radiological wear
nd there was 100% survival at 10 years for the event “revision for
septic loosening”[35].
. Conclusion
This study conﬁrms the reliability of secondary ﬁxation obtained
y osseointegration of the micro-grit-blasted surface of a titanium
lloy non-anatomical straight stem. Although the use of HA did
ot change the clinical results, it improved the radiological signs of
roximal osseointegration. The presence of clear proximal ﬁbrous
ncapsulation in 5.2% of the cases, and conventional PE wear were
he remaining weaknesses in this system. The use of proximal
ydroxyapatite and hard-on-hard bearing are logical developments
o compensate for these limitations.
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